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Disclaimer

This work report was prepared as an account of work sponsored by an agency of the United States Government. Neither the
United States Government nor any agency thereof, or any of their employees, make any warranty, expressed or implied, or
assumes any legal liability or responsibility for any third party’s use or the results of such use, of any information,

apparatus, product or process disclosed in this report, or represents that its use by such third party would not infringe

privately owned rights. The views expressed in this paper are not necessarily those of the U.S. Nuclear Regulatory
Commission.

NUREG-1307, Revision 10, is not a substitute for NRC regulations, and compliance is not required. The approaches and/or
methods described in this NUREG are provided for information only. Publication of this report does not necessarily
constitute NRC approval or agreement with the information contained herein.
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Abstract

A requirement placed upon nuclear power reactor licensees by the U.S. Nuclear Regulatory Commission (NRC) is that
licensees must annually adjust the estimate of the cost of decommissioning their plants, in dollars of the current year, as
part of the process to provide reasonable assurance that adequate funds for decommissioning will be available when needed.
This report, which is revised periodically, explains the formulathat is acceptable to the NRC for determining the minimum
decommissioning fund requirements for nuclear power plants. The sources of information used in the formula are
identified, and the values developed for the estimation of radioactive waste burial/disposition costs, by site and by year, are
given. Licensees may use the formula, coefficients, and burial/disposition adjustment factors from this report in their cost
analyses, or they may use adjustment factors derived from any methodology that resultsin atotal cost estimate of no less
than the amount estimated by using the parameters presented in this report.

This report includes an alternative low-level waste (LLW) disposition option other than direct disposal at the two remaining
operating LLW burial sites. This option, which is accepted as a valid approach for consideration by licensees, allows
contracting with waste vendors to provide for the disposition of certain LLW generated during decommissioning.

This tenth revision of NUREG-1307 contains updated disposal costs for the reference pressurized water reactor (PWR) and
the reference boiling water reactor (BWR) and the ratios of disposal costs at the two remaining burial sitesin Washington
and South Carolinafor the year 2002. In addition, disposal costs for the reference reactors and ratios of disposal costs at the
Washington and South Carolina sites for the years 1995, 1996, 1997, 1998, and 2000 are provided for historical purposes.
This report also provides costs for dispositioning a portion of the total LLW volume using waste vendors, including the
ratios of these costs relative to the original 1986 disposal cost estimates. Future updates of NUREG-1307 will provide
revised estimates for this alternative LLW disposition option in addition to the direct disposal option. Several sample
calculations for estimating the burial/disposition cost for both the old and new options are presented, demonstrating the use
of the data contained in this report.

Estimated disposal costs at the Washington site increased by 64% for the reference PWR and 330% for the reference BWR
over corresponding estimates for 2000. The large increases for LLW disposal were primarily due to increases in exposure
dose rate charges (700%), disposal charges per unit volume (66%), charges per container (42%), and charges per shipment
(42%). Estimated disposal costs at the South Carolina site for 2002 are virtually the same as the estimates for 2000.

Wastes disposed from non-Atlantic Compact users are about 5% costlier than Compact users. For Atlantic Compact users,
the cost of LLW disposition using waste vendors is about 48% (PWR) and 46% (BWR) less than direct disposal at the South
Carolina burial site. For non-Atlantic Compact users, the corresponding cost is about 49% (PWR) and 47% (BWR) less
than direct disposal. At the Washington burial site, however, the waste vendor option is about 58% (PWR) and 7% (BWR)
greater than direct disposal.

i NUREG-1307, Rev. 10
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Foreword

Nuclear power reactor licensees are required, per 10 CFR 50.75, to adjust annually the estimated decommissioning costs of
their nuclear facilities in order to ensure adequate funds are available for decommissioning. The regulation references
NUREG-1307 as the appropriate source for obtaining the adjustment factor for waste burial/disposition costs; this Revision
10 of NUREG-1307 provides the current waste burial costs at the Washington and South Carolina disposal sites. In
addition, this revision provides costs for low-level radioactive waste disposition using waste vendors. Licensees can factor
these numbers into the adjustment formula, as specified in 10 CFR 50.75(c)(2), to determine the minimum decommission-
ing fund requirement for their nuclear facilities.

Although this report is specifically prepared for the use of power reactor licensees, it can also be a valuable source of
information for material licensees on current waste burial/disposition costs. After July 1, 1994, access to the Barnwell,
South Carolina, facility was limited to Southeast Compact waste generators. Effective July 1, 1995, the scheduled closure
date, December 31, 1995, was canceled and access to the Barnwell facility was extended to waste generators from all States
except North Carolina. Effective July 1, 2000, the Barnwell disposal facility at Barnwell, South Carolina, became the host
disposal facility for the newly-formed Atlantic Compact, comprised of the states of Connecticut, New Jersey, and South
Carolina. Low-level waste (LLW) from non-Atlantic Compact states (including previously excluded North Carolina) will
be accepted through 2008, but will be limited by a total maximum allowable volume per year, which decreases each year,
beginning in 2001. A dlightly costlier rate schedule will apply for non-Atlantic Compact waste generators. The costs of
waste disposal at the Barnwell disposal facility will be determined annually by the South Carolina Public Service
Commission (PSC) to provide the site operator with an alowable operating margin. At the Richland, Washington, facility,
the costs of disposal are determined annually based on waste generator volume projections and a maximum operator
revenue set by the Washington Ultilities and Transportation Commission. If the total operator revenueis exceeded in a
given year, arebate may be sent to the waste generator.

Another option available to licensees for the disposition of their LLW is to contract with waste vendors to provide these
services. Licensees are increasingly recognizing that, generally, waste vendors are more effective at identifying the lowest
cost solutionsto LLW disposition. This report also provides waste burial/disposition adjustment factors (changed by the
non-waste vendor portion of the LLW) for the waste vendor option, in addition to the standard option of direct disposal at
the two available disposal facilities.

Low-level radioactive waste disposal costs are an important element in the cost of decommissioning a nuclear facility. This
report provides the latest information that was available at time of publication for licensees to use for annually adjusting the
estimated cost of decommissioning their nuclear facilities.

Christopher 1. Grimes, Program Director
Policy and Rulemaking Program

Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
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1 Introduction

From 10 CFR 50.75(b), the U.S. Nuclear Regulatory Com-
mission (NRC) requires nuclear power plant licensees to
annually adjust the estimate of the cost (in dollars of the
current year) of decommissioning their plants. Thisisjust
one step of a multi-step process of providing reasonable
assurance to the NRC that adequate funds for decommis-
sioning will be available when needed. This report pro-
vides adjustment factors for the waste burial/disposition
component of the decommissioning fund requirement, as
required by 10 CFR 50.75(c)(2). Thisreport also provides
the regional adjustment factors for the labor and energy
components of the decommissioning fund requirement.
The term “adjustment factor,” as used in this report and in
10 CFR 50.75(c)(2), refers to increases and/or decreasesin
decommissioning costs since the NRC regulations were
issued. The decommissioning fund requirements in these
regulations are in 1986 dollars. Thisreport is periodically
updated to reflect changes in waste burial/disposition costs.

Provided in this report is the development of aformulafor
estimating decommissioning cost that is acceptable to the
NRC. The sources of information used in the formula are
identified, and the values developed for the adjustment of
radioactive waste burial/disposition costs, by site and by
year, are given in thisreport. Licensees may use the for-
mula, the coefficients, and the burial/disposition adjust-
ment factors from this report in their analyses, or they may

use an adjustment rate at least equal to the approach pre-
sented herein.

The formula and its coefficients, together with guidance to
the appropriate sources of data needed, are summarized in
Chapter 2. The development of the formula and its coeffi-
cients, with sample calculations, are presented in Chapter
3. Price schedules for burial/disposition for the year 2002
are given in Appendix A for currently operating buria
sites and waste vendors. The calculations to determine the
burial/disposition cost factors, B,, for each site and each
year of evaluation are summarized in Appendix B.

This tenth revision of NUREG-1307 contains updated |ow-
level waste (LLW) burial/disposition costs for the reference
pressurized water reactor (PWR) and the reference boiling
water reactor (BWR) and the ratios of LLW burial/disposi-
tion costs at the two remaining burial sites in Washington
and South Carolinafor the year 2002. In addition, dis-
posal costs for the reference reactors and ratios of disposal
costs at the Washington and South Carolina sites for the
years 1995, 1996, 1997, 1998, and 2000 are provided for
historical purposes. In addition to direct disposal at the
two remaining burial sites, this report also includes the
option of LLW disposition by waste vendors, initiated in
NUREG-1307, Rev. 8.

NUREG-1307, Rev. 10



2 Summary

The elements of decommissioning cost, per 10 CFR
50.75(c)(2), are assigned to three categories: those that are
proportional to labor costs, L,; those that are proportional
to energy costs, E,; and those that are proportional to
burial costs, B,. The adjustment of the total decommis-
sioning cost estimate can be expressed by

Estimated Cost (Year X)
= [1986%Cost] [AL,+BE,+CB]

where A, B, and C are the fractions of the total 1986 dollar
costs that are attributable to labor (0.65), energy (0.13),
and burial (0.22), respectively, and sumto 1.0. The fac-
torsL,, E,, and B, are defined by

L, = labor cost adjustment, January of 1986 to January
of Year X,

E, = energy cost adjustment, January of 1986 to January
of Year X, and

B, = LLW burial/disposition cost adjustment, January of
1986 to January of Year X (i.e., burial/disposition
cost in January of Year X divided by burial cost in
January of 1986).

Licensees are to evaluate L, and E, for the years subse-
guent to 1986 based on the national producer pricein-
dexes, national consumer price indexes, and on local con-
ditions for a given site (see Chapter 3).

B, is evaluated by recalculating the costs of burial/disposi-
tion of the radioactive wastes from the reference PWR
(Ref. 1) and the reference BWR (Ref. 2) based on the price
schedules provided by the available burial sites/waste
vendors for the year of interest. The results of these recal-
culations are presented in Table 2.1, by site and by year.
Effective July 1, 2000, different price schedules at the
South Carolinaburial site apply for states within and
outside the newly-created Atlantic Compact, comprised of
South Carolina, Connecticut, and New Jersey (see footnote
(c) at the bottom of the table). Issues of this report prior to
1998 considered direct burial of LLW at an available LLW
disposal site asthe only LLW disposition option. This
report includes the additional LLW disposition option of
turning over the majority of the LLW generated during
decommissioning to waste vendors for disposition. The B,
values for this option are also provided in Table 2.1 for the
years 2000 and 2002 (see footnote (d) at the bottom of the
table). It isleft to the licensees to determine whether
direct disposal or disposition using waste vendors best
represents their particular situation.

Table 2.1 Valuesof B, asa Function of LLW Burial Site, Waste Vendor, and Year®

B, Values for Washington Site®

B, Values for South Carolina Site (Barnwell)

(U.S. Ecology) Atlantic Compact® Non-Atlantic Compact®

Direct Disposal

Direct Disposal with Vendors®

Direct Disposal

Direct Disposal

Direct Disposal
with Vendors®

with Vendors® Direct Disposal

Year| PWR BWR PWR BWR PWR

BWR PWR BWR PWR BWR PWR BWR

2002| 3.634 14.549 5.748 15.571 17.922 15.988 9.273 8.626 18.732 16.705 9.467 8.860

2000| 2.223 3.375 4.060 4.379 17.922 15.987 7.878 7.943 18.129 16.244 8.052 8.189

1998| 3.165 14.403 4.538 15.203 15.886 13.948 7.173 6.968 NA NA NA NA
1997| 3.112 6.264 NA NA 15.852 13.837 NA NA NA NA NA NA
1996| 2.845 3.294 NA NA 12.771 10.379 NA NA NA NA NA NA
1995, 2.015 1.878 NA NA 12.824 10.420 NA NA NA NA NA NA

(@ Thevaluesshown inthistable are developed in Appendix B, with al values normalized to the 1986 Washington PWR/BWR values by dividing the
calculated burial costs for each site and year by the Washington site burial costs calculated for the year 1986.

(b) Effective 1/1/93, the Washington site is not accepting waste from outside the Northwest and Rocky Mountain Compacts.

(c) From 7/1/95 through 6/30/2000, access was alowed for al states except North Carolina. Effective 7/1/2000 rates are based on whether awaste generator is

or is not amember of the Atlantic Compact.

(d) Effective with NUREG-1307, Rev. 8, turning over the majority of LLW to waste vendors for disposition is considered a possibility.

NUREG-1307, Rev. 10



3 Development of Cost Adjustment Formula

The evaluations presented in this chapter are based on in-
formation presented in NUREG/CR-0130 (Addendum 4)
and NUREG/CR-0672 (Addendum 3) (Refs. 1, 2), in
which the estimated costs for immediate dismantlement of
the reference PWR and the reference BWR are adjusted to
January 1986 dollars. Decommissioning costs are divided
into three general areas per 10 CFR 50.75(c)(2) that tend
to escalate similarly: (1) labor, materials, and services, (2)
energy and waste transportation, and (3) radioactive waste
burial/disposition. A relatively simple equation can be
used to determine the minimum decommissioning fund
requirement in year 2002 or previous year dollars. That
equation is

Estimated Cost (Year X)
= [1986 $ Cost]*(A L, +BE, +CB,)

where

Estimated Cost (Year X)
= estimated decommissioning costs
in Year x dollars,

[1986 $ Cost]
= estimated decommissioning costs
in 1986 dollars,

A = fraction of the [1986 $ Cost] attributable to la-
bor, materials, and services (0.65)

B = fraction of the [1986 $ Cost] attributable to en-
ergy and transportation (0.13)

C = fraction of the [1986 $ Cost] attributable to
waste burial (0.22)

L, = labor, materials, and services cost adjustment,
January of 1986 to January of Year X

E, = energy and waste transportation cost adjustment,
January of 1986 to January of Year X

B, = LLW burial/disposition cost adjustment, January
of 1986 to January of Year X (i.e., burial/
disposition cost in nominally January of Year X,
divided by the burial cost in January of 1986)

= (R+ XS) / (Riggs *+ Y Siose)
where:

R, = radioactive waste burial/disposition costs
(excluding surcharges) in Year X dollars

Y'S, = summation of surchargesin Year X dollars

R = radioactive waste burial costs (excluding
surcharges) in 1986 dollars

YSi = Summation of surchargesin 1986 dollars.

Valuesfor L, and E, for years subsequent to 1986 are to be
based on the national producer price indexes, national
consumer price indexes, and local conditions for a given
site, asoutlined in Sections 3.1 and 3.2. Thus, the licensee
can evaluate these parameters appropriately for a

particular site. The valuesto be used in determining B,
are taken from actual cost schedules and from price quotes
by waste vendors.

Values of B, for the year 2002, and earlier years, are
provided to the licensees via this report for information
purposes only, as described in Section 3.3.

The major elements of the three components of the
decommissioning cost estimates for both the reference
PWR and BWR are provided in Table 3.1. Considering
the uncertainties and contingencies contained within these
numbers, and considering that the values of the
coefficients for the PWR and the BWR are so similar, the
best estimates of their values are their averages:
A,e.=0.65

B,.=013 C,.=022

for both the PWR and BWR estimates.

NUREG-1307, Rev. 10



Table 3.1 Evaluation of the Coefficients A, B, and C in January 1986 Dollars

Reference PWR Values Reference BWR Values
1986 $ 1986 $
Cost Category (millions) Coefficient (millions) Coefficient
Labor 17.98@ 35.12®
Equipment 1.64@ 4.03®
Supplies 3.12@ 3.71®
Contractor 12.9@ 21.1®
Insurance 1.9@ 1.90
Containers 10.99 8.149
Added Staff 7.5@ 4.4®
Added Supplies 1.2@ 0.2
Spec. Contractor 0.789@ 0.71®
Pre-engineering 7.49 7.49
Post-TMI-backfits 0.9@ 0.1®
Surveillance 0.31@ --
Fees 0.14@ 0.14®
Subtotal 66.67 A=0.64 86.95 A =0.66
Energy 8.31@ 8.84®
Transportation 6.08@ 7.54°
Subtotal 14.39 B=0.14 16.38 B =0.12
Burial 22.489 C=0.22 29.9809 C=0.22
Total 103.54 133.31

Note: All costsinclude a 25% contingency factor.

(8) Based on Table 3.1, NUREG/CR-0130, Addendum 4.
(b) Based on Table 3.1, NUREG/CR-0672, Addendum 3.
(c) Based on Table 5.2, NUREG/CR-0672, Addendum 3.
(d) Based on Table 6.2, NUREG/CR-0130, Addendum 4.

3.1 Labor Adjustment Factors

Current employment cost indexes for labor (column 3,
Table 3.2, below) can be obtained from "Employment
Cost Indexes," published by the U.S. Department of
Labor, Bureau of Labor Satistics (BLS) (Ref. 4).
Specifically, the appropriate regional datafrom the table
(currently Table 7) entitled "Total compensation, private
industry workers: by bargaining status, region, and area
size," should be used. These indexes may also be
obtained from BL S databases made available on the
Internet (see Appendix C for instructions).

To calculate alabor adjustment factor for a particular

NUREG-1307, Rev. 10

region, a base employment cost index, the current
employment cost index, and a scaling factor are needed.
These values are shown in Table 3.2 for each region.
The base index from the BL S data for January 1986 is
listed in Column 2 of Table 3.2. These values are based
on an index value of 100 in June 1981 (Base June 1981 =
100). However, current 2001 BL S index values are based
on an index value of 100 in June 1989 (Base June 1989 =
100). These values are shown in column 3. To convert
between these two indexes, regional scaling factors are
needed. These scaling factors are listed in the fourth
column of Table 3.2.

Table 3.2 Regional Factorsfor Labor Cost

Adjustment



1986 Reference 2001 BLS
(Base June (Base June Scaling L,
Region 1981 = 100) 1989 = 100) factor (2001)
Northeast 130.5 156.3 1.555 1.862
South 127.7 154.6 1.441 1.745
Midwest 125.0 158.6 1.409 1.788
West 130.1 159.4 1.449 1.775

In general, L, is calculated for each region by
multiplying the 2001 value (column 3) by the scaling
factor (column 4) and then dividing by the reference
value (column 2). For example, for the Northeast region:

L, = (156.3)g.e 1089 (COlUMN 3)
X (1.555) g0 1081/ 1080 (COIUMN 4)
+ (130.5) g 1981 (COlUMN 2)
=1.862.

Thisvalue of L, = 1.862 should then be used in the equa-
tion to adjust the labor cost (to post-2001 dollars) for
decommissioning a nuclear power plant located in the
Northeast region of the United States. The 2001 L,
values for the four regions are shown in the last column
of Table 3.2.

3.2 Energy Adjustment Factors

The adjustment factor for energy, E,, is aweighted
average of two components, namely, industrial electric
power, P,, and light fuel oil, F,. For the reference PWR,
E, isgiven by:

E, (PWR) = 0.58P, + 0.42F,
and for the reference BWR it is:
E, (BWR) = 0.54P, + 0.46F,

These equations are derived from Table 6.3 of Reference
1 and Table 5.3 of Reference 2. The current values of P,
and F, are calculated from the Producer Price Indexes
(PPI), available in the "PPI Detailed Report,” published
by the U.S. Department of Labor, Bureau of Labor
Statistics (BLS) (Ref. 5). These indexes can also be
obtained from BL S databases made available on the
Internet (see Appendix C for instructions). The indexes
used to calculate P, should be taken from data for

Adjustment Formula

industrial electric power (PPl Commaodity code 0543),
and the indexes used to calculate F, should be taken from
datafor light fuel oils (PPl Commaodity code 0573). No
regional BLS data for these PPl commodity codes are
currently available.

P, and F, are the values of current producer price indexes
(PPI codes 0543 and 0573, respectively) divided by the
corresponding indexes for January 1986. All PPl values
are based on a value of 100 for the year 1982 (Base 1982
=100). Thus, the values of P, and F, for December 2001
(latest data available) are

P, = 136.9 (December 2001 value of code 0543) +
114.2 (January 1986 value of code 0543) = 1.199

F, = 56.6 (December 2001 value of code 0573) + 82.0
(January 1986 value of code 0573) = 0.690.

The vaue of E, for the reference PWR is therefore
E, (PWR)=[(0.58 x 1.199) + (0.42 x 0.690)] = 0.985.

Thisvalue of E, = 0.985 should then be used in the equa-
tion to adjust the energy cost (to January 2002 dollars)
for decommissioning a PWR. For the reference BWR,

E, (BWR) = [(0.54 x 1.199) + (0.46 x 0.690)] =
0.965.

3.3 Waste Burial Adjustment Factors

The adjustment factor for waste burial/disposition, B,
can be taken directly from data on the appropriate LLW
burial location as given in Table 2.1 of this report. For
example, B, = 17.922 (in 2002 dollars) for a PWR
directly disposing all decommissioning LLW from a state
in the Atlantic Compact at the South Carolina buria site.

3.4 Sample Calculations of Estimated
Reactor Decommissioning Costs

Four sample calculations are provided in this section to
demonstrate the use of the decommissioning cost
equation developed above using the appropriate
adjustment terms of L, for labor, material, and services;
E, for energy and waste transportation; and B, for
radioactive waste burial/disposition. The coefficients A,
B, and C (0.65, 0.13, and 0.22, labor, energy, and burial
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fractions, respectively) used in the examples, are

developed in Table 3.1 and the equations in this chapter.

Example 1 (LLW Direct Disposal)

Scenario Description
Reactor Type: PWR

Thermal Power Rating: 3400 MW4,
Location of Plant: Western Region of the U.S.
LLW Disposition Preference: Direct Disposal
LLW Burial Location: Washington

Base Cost (1986 Dollars) = $105 million [from 10 CFR 50.75(c)(1)]
L, =1.775 [from Table 3.2]

E,= 0.985 [from Section 3.2]

B, = 3.634 [from Table 2.1]

Decommissioning Cost (2002 dollars)

= ($105 million)* [(0.65)* (1.775)+(0.13)* (0.985)+(0.22)* (3.634)]
= $219 million

Example 2 (LLW Direct Disposal)

Example 3 (LLW Disposition by Waste Vendors)

Scenario Description
Reactor Type: PWR

Thermal Power Rating: 3400 MW4,

Location of Plant: Northeast Region of the U.S.

LLW Disposition Preference: Contract with Waste Vendors
LLW Burial Location: South Carolina (Atlantic Compact)

Base Cost (1986 Dollars) = $105 million [from 10 CFR 50.75(c)(1)]
L,= 1.862 [from Table 3.2]

E,= 0.985 [from Section 3.2]

B, = 9.273 [from Table 2.1]

Decommissioning Cost (2002 dollars)

= ($105 million)* [(0.65)* (1.862)+(0.13)* (0.985)+(0.22)* (9.273)]
= $355 million

Scenario Description
Reactor Type: PWR

Thermal Power Rating: 3400 MW4,

Location of Plant: Northeast Region of the U.S.

LLW Disposition Preference: Direct Disposal

LLW Burial Location: South Carolina (Atlantic Compact)

Base Cost (1986 Dollars) = $105 million [from 10 CFR 50.75(c)(1)]

L,= 1.862 [from Table 3.2]

E,= 0.985 [from Section 3.2]

B, = 17.922 [from Table 2.1]

Decommissioning Cost (2002 dollars)
= ($105 million)*[(0.65)* (1.862)+(0.13)* (0.985)+(0.22)* (17.922)]
= $555 million

Example 4 (LLW Disposition by Waste Vendors)

NUREG-1307, Rev. 10

Scenario Description
Reactor Type: BWR

Thermal Power Rating: 3400 MW4,
Location of Plant: Midwest Region of the U.S.
LLW Disposition Preference: Contract with Waste Vendors
LLW Burial Location: South Carolina (Non-Atlantic Compact)
Base Cost (1986 Dollars) = $135 million [from 10 CFR 50.75(c)(1)]
L, =1.788 [from Table 3.2]
E,= 0.965 [from Section 3.2]
B, = 8.860 [from Table 2.1]

Decommissioning Cost (2002 dollars)
= ($135 million)*[(0.65)* (1.788)+(0.13)* (0.965)+(0.22)* (8.860)]

= $437 million
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Appendix A

L LW Burial/Disposition Pricesfor the Current Year

This appendix contains the price schedules for burial/dis-
position of low-level wastes at the Washington and South
Carolina sites for the year 2002. Also provided are vendor
price quotes for disposition of LLW generated by the
decommissioning of nuclear power plants. These sched-
ules are used to calculate the burial/disposition costs
discussed in Appendix B.

A.1 Washington LLW Disposal Site

Beginning in 1993, the Northwest Compact imposed on
eligible (Northwest or Rocky Mountain Compact) waste
generators an annual permit fee based on the volume of
waste to be shipped to the Washington site for disposal.
In the year, the annual permit fee ranges from $411 to
$41,100. Hospitals, universities, research centers, and
industries pay the lower fees, and nuclear power plants
pay the highest fee of $41,100 per year. The permit fees
for nuclear power plants are included in this analysis for
the years 1993 and later.

Beginning in 1994, the rate schedule for handling and
disposing of heavy aobjects (greater than 5,000 pounds) at
the Washington site was revised to recover additional
crane rental costs from the waste generator. 1n 1996, the
heavy object limit was raised to 17,500 pounds. A series
of shipments of heavy objects for disposal was assumed
that would minimize the crane surcharge and result in
only a one-time heavy object charge.

Effective January 1, 1996, the operator of the Washington
site implemented a restructured rate schedule based on
waste volume, number of shipments, number of
containers, and dose rate at the container surface. Each
waste generator is also assessed an annual site availability
charge based on cumulative volume and dose rate at the
surface of all containers disposed. The site availability
charge appears near the bottom of Tables B.1 through B.4.

In 1997, and again in 1998, the operator of the

Washington site more than tripled rate charges on
containers having surface dose rates in excess of 100 R/hr.
The overall increase arising from these two increases is
about afactor of 11. These large increases affect the
overall buria costsfor a BWR reactor more than for a
PWR reactor since a BWR usually has more highly
irradiated components than a PWR.

In 2000, charges for al ranges of container surface dose
rates were reduced by afactor of eight. This significantly
reduced buria costs at the Washington LLW disposal site.
However, effective May 1, 2002, these surface dose rate
charges had increased by more than a factor of eight (to
about what they were in 1998). In addition, volume,
shipment, and container charges had increased by 6.5%,
42.2%, and 42.2%, respectively. Thus, burial chargesfor
2002 are significantly higher than the charges for 2000 but
are roughly comparable to what they werein 1998. Exhibit
A.1 provides the current rate schedule for the Washington
LLW disposa site, effective May 1, 2002.

A.2 South Carolina LLW Disposal Site

Access to the South Carolina site by waste generators
outside the Southeast Compact ended June 30, 1994, with
site closure scheduled for December 31, 1995. However,
effective July 1, 1995, the scheduled closure was canceled
and access to the Barnwell facility was extended to all
states except North Carolina. 1n June 2000, prohibition on
waste from North Carolina was lifted.

Effective November 1, 1996, the operator of the South
Carolina disposal site implemented a restructured waste
disposal rate schedule. The restructured pricing is based on
weight, dose rate, and curies with a cost incentive toward
higher density packaging. All business after November 1,
1996, is through customer-specific contracts.

Effective July 1, 1998, the operator of the South Carolina

disposal site imposed a site access fee on users which varies
according to their level of use. Access feesfor large users
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(e.g., utilities with nuclear plants) average about $205,000
per year. The site access fee appearsin Table B.8.

Exhibit A.2 provides the current rate schedule for the
Atlantic Compact states at the South Carolina LLW
disposal site, effective July 1, 2002. Exhibit A.3 provides
the current rate schedule for the non-Atlantic Compact
states at the South Carolina LLW disposal site, effective
July 1, 2001. The annual site access fee of $205,000 per
year was replaced with an Atlantic Compact Surcharge of
$4.00 per cubic foot. Most base disposal charges for non-
Atlantic Compact waste are about 4% higher than the
corresponding charges for Atlantic Compact waste. Dose
rate surcharges and the Atlantic Compact Commission
administrative surcharge are the same for both Atlantic
and non-Atlantic Compact waste; other surcharges are
about 4% higher for non-Atlantic Compact waste. An
additional option is currently available only for Atlantic
Compact licensees but must be elected at the beginning of
thefiscal year. In some instances, the licensee may
choose to pay the $0.66 per millicurie rate for only LLW
curies for radionuclides with half-lives greater than five
years rather than pay the $0.33 per millicurie rate for the
entire LLW curies.

In the transition years between 2001 and 2008, the
maximum allowable volume of LLW disposed at the South
Carolina LLW disposal site from all sources will be
governed by a schedule contained in the Atlantic Interstate
Low-Level Radioactive Waste Compact Implementation
Act, which was enacted into law July 1, 2000. This
schedule is shown in Table A.1. After 2008, non-Atlantic
Compact waste will not be accepted for disposal.

Table A.1 Schedule of Maximum Allowable LLW
Disposal at the South Carolina Disposal Facility @

Maximum Allowable LLW Volume
Fiscal Year from All Sources (ft5)
2001 160,000
2002 80,000
2003 70,000
2004 60,000
2005 50,000
2006 45,000
2007 40,000
2008 35,000

(a) Reference: Code of Laws of South Carolina, 1976, Section 1, Title 48, Chapter 46.

NUREG-1307, Rev. 10
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A.3 LLW Disposition by Waste
Vendors

Rapidly increasing fees for disposal of low-level
radioactive waste has spawned the creation of a niche
market for firms specializing in the management of LLW.
Increasingly, licensees of nuclear power plants are
outsourcing LLW management functions to these waste
vendors for a negotiated fee (usually $/pound of LLW
processed). The degree to which LLW management
functions are outsourced is negotiated on a case-by-case
basis. Waste vendors can manage all L LW management
functions from time of generation to disposal (including
packaging, transportation, and volume reduction) or any
subset of these functions as desired by the licensee.

The vendor determines the most efficient disposition
process for each waste stream, which may include sorting
into clean/contaminated streams, recycling where possible,
volume reduction via the many techniques currently
commercially available, and disposal of the residual LLW
at the most cost effective disposal site. The vendor’s profit
is the difference between the price negotiated with the
licensee and the total cost for waste minimization,
recycling, volume reduction, packaging, transportation, and
disposal. The more effective the vendor is at minimization,
recycling, volume reduction, and obtaining volume
discounts for packaging, transportation, and disposal, the
greater will be the profit.

Currently, there are approximately five waste vendors
operating in the United States. Clearly, waste management
costs at nuclear power plants are being reduced through the
use of waste vendors. Also, closer attention to LLW
management by power plant licensees has resulted in
dramatic reductions of LLW being disposed of at the
commercial LLW buria sites. Since publication of
NUREG/CR-0130 and NUREG/CR-0672, the average
annual LLW volume disposed of by nuclear power plants
has decreased by an order of magnitude. This volume
reduction has been achieved through a combination of
increased efforts to minimize the volume of LLW generated
to begin with and increased use of waste vendors to reduce
the volume of disposed LLW.

Thetrend of utilizing waste vendors by licensees of
operating nuclear power plantsis also now being observed
at nuclear power plants being decommissioned. Table A.2
shows the disposition destination for LLW generated
between 1993 and 1997 during the decommissioning of the



Yankee Rowe Nuclear Power Plant (NPP). Over 60% of
the waste generated during the decommissioning of this
plant was contracted to waste vendors for disposition.

Table A.2 Disposition Destination of Yankee Rowe
NPP LLW®

LLW Volume LLW Volume
LLW Destination (m?) [ft9] (% of Total)

South Carolina 874[30,867] 211
Disposal Site

Utah Disposal Site 634 [22,390] 15.3
Wiaste Vendors 2,617 [92,428] 63.3
Liquid LLW Vendors 11[385] 0.3
Total 4,136 [146,070] 100.0

(a) Reference: NRC Public Document Room (PDR) under
NUREG-1307, Revision 8

The decommissioning analyses reported in NUREG/CR-
0130 and NUREG/CR-0672 did not consider the possible
use of waste vendors given that this market niche
essentially did not exist at the time. Since the use of waste
vendors has clearly become an accepted practice by the
nuclear power industry for operations and
decommissioning since that time, beginning with Revision
8, NUREG-1307 includes an alternative that provides for
contracting with waste vendors to manage the disposition
of certain portions of LLW generated during
decommissioning. This new alternative does not modify
or alter in any way the bases for the decommissioning
fund regquirement specified in 10 CFR 50.75. It merely
provides another burial cost adjustment factor (B,) that
reflects LLW disposition by waste vendors.

In support of this analysis performed for NUREG-1307,
Rev. 8, several waste vendors were surveyed to develop a
representative cost for waste vendor services. Each of the
vendors was asked to provide a generic price quote for
processing two waste streams: activated/contaminated
concrete and contaminated metal. They were asked to
provide these quotes as a price per pound of waste, or as a
range of price per pound, based on the waste concrete and
metal inventoriesin NUREG/CR-0130 and
NUREG/CR-0672. The price quotes were to encompass
complete disposition of these waste streams (from
generation to disposal) and were to be developed assuming
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the vendor had a contract with alicensee engaged in a
large decommissioning project.

In support of Revision 10, NUREG-1307, a similar survey
was conducted. Three vendors provided price quotesin
response to the survey. The price quotes are provided in
Table A.3. For confidentiality reasons, the vendors
providing the data are not identified.

Table A.3 Price Quotesfor Waste Vendor Services®

Activated/Contaminated Contaminated

Vendor Concrete ($/kg) [$/1b] Metal ($/kg)

[$/1b]

Vendor #1 1.32-2.98 3.31-441
[0.60 - 1.35] [1.50 - 2.00]

Vendor #2 7.83-8.53 4,94 - 6.55
[3.55-3.87] [2.24-2.97]

Vendor #3 2.76 - 3.86 5.51-6.61
[1.25-1.75] [2.50 - 3.00]

() Reference: NRC Public Document Room (PDR) under
NUREG-1307, Revision 10

The vendor prices used to calculate the waste burial/
disposition cost factors, B, for both PWR and BWR were
$4.41/kg [$2.00/Ib] for activated/contaminated concrete
and $5.51/kg [$2.50/1b] for contaminated metal. These
were developed by taking the average of the valuesin Table
A.3 and rounding the result to the nearest half dollar.

This analysis assumed that disposition of dry active waste
(DAW) was contracted by waste vendors at the same price
as activated/contaminated concrete. All liquid radioactive
waste and activated metal are dispositioned as assumed in
NUREG/CR-0130 and NUREG/CR-0672 or, in other
words, these wastes go directly to disposal without further
processing. The resulting B, will be conservative because
the waste vendor quotes included packaging and trans-
portation of LLW, which are already included in the labor
and energy cost elements, respectively, of the 10 CFR 50.75
algorithm.

Also, when utilization of waste vendors is more cost
effective than direct disposal, the resulting B, will further
be conservative because at least some of the activated metal
could be dispositioned more economically through the
sarvices of awaste vendor.
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EXHIBIT A.1

US ECOLOGY, INC.
RICHLAND, WASHINGTON FACILITY

RADIOACTIVE WASTE DISPOSAL
DISPOSAL CHARGES
EFFECTIVE May 1, 2002
SCHEDULE A, SEVENTEENTH REVISION

Note: Rates in this Schedule A are subject to adjustment in accordance with the rate adjustment mechanism adopted in the Commission’s Sixth
Supplemental Order in Docket No. UR-950619 as extended by Commission Order in Docket Nos. UR-010623 and UR-010706.
A. SITE AVAILABILITY CHARGE

1. Rates
Block Block Criteria Annual Charge per Generator
0 Nositeuseatall ... ... $ 160
1 Greater than zero but less than or equal to 10 f2 and 50 MR/ . . ... ... e et e e e 307
2 Greater than 10 ft or 50 mR/h* but less than or equal to 20 ff and 100 MR/N* . .. ...t 589
3 Greater than 20 ft® or 100 mR/h* but less than or equal to 40 f and 200 MR/N* . .. ... ... . e 1,130
4 Greater than 40 ft® or 200 mR/h* but less than or equal to 80 ff and 400 MR/N* . .. ... ... .. e 2,170
5 Greater than 80 ft® or 400 mR/h* but less than or equal to 160 f and 800 MR/N* . . ... ... ... . .. i 4,170
6 Greater than 160 ft or 800 mR/h* but less than or equal to 320 f and 1,600 MR/K* .. ...... ... ... ...t 8,000
7 Greater than 320 ft® or 1,600 mR/h* but less than or equal to 640 f and 3,200 MR/N* .. .. ... ... ... . i 15,400
8 Greater than 640 ft or 3,200 mR/h* but less than or equal to 1,280 f® and 6,400 MR/h* ... ....... ... ... .. . ... 29,500
9 Greater than 1,280 ft or 6,400 mR/h* but less than or equal to 2,560 f and 12,800 MR/N* . . ... ... ... i, 56,600
10 Greater than 2,560 ft* or 12,800 mR/h* but less than or equal to 5,120 ft and 25,600 MR/N* . ... ... ... .. i 109,000
11 Greater than 5,120 ft 0r 25,600 MR/N* . . . ... ettt e et et 124,158

* For purposes of determining the site availability charge, mR/hour is calculated by summing the mR per hour at container surface of all containers
received during the year.
2.  Exemptions

a. As to waste which is generated for research, medical or educational purposes, educational research institutions shall be placed
in a rate block for the site availability charge which is one (1) lower than what would otherwise apply through application of the block criteria shown
above. “Educational research institution” means a state or independent, not-for-profit, post-secondary educational institution.

b. As to waste which arises as residual or secondary waste from brokers’ provision of compaction or processing services for
others, if application of the block criteria shown above would place a broker in a rate block for the site availability charge which is greater than Block
No. 7, such broker shall be placed in the rate block which is the greater of (i) Block No. 7, or (ii) the block which is two (2) lower than what would
otherwise apply through application of the block criteria shown above. “Brokers” are those customers holding the “broker” classification of site use
permits issued by the Department of Ecology.

3. Payment Arrangements
a. Initial Determination

Initial determination as to the applicable rate block for each customer shall be based on projections provided by customers prior to the beginning of
each calendar year. For those customers who do not intend to ship waste to the facility during the calendar year (those assigned to block No. 0) and
for those customers who are initially determined to fall into block Nos. 1-2, the entire site availability charge for the year will be due and payable as of
January 1. For those customers who are initially determined to fall into block Nos. 3-8, the entire site availability charge will also be due and payable
as of January 1, although those customers may make special arrangements with the Company to pay the charge in equal installments at the
beginning of each calendar quarter. For those generators who are initially determined to fall in block Nos. 9-11, 1/12 of the site availability charge
will be due and payable as of the beginning of each calendar month. These customers may pay in advance if they wish.

b. Reconciliation

The site availability charge is assessed on the basis of actual volume and dose rate of waste delivered during the calendar year. Assessment of
additional amounts, or refunds of overpaid amounts, will be made as appropriate to reconcile the initial determination regarding applicable rate block
with the actual volume and dose rates during the calendar year.

Page 1 of 2
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EXHIBIT A.1 (Continued)

US ECOLOGY, INC.
SCHEDULE A (Continued) RICHLAND, WASHINGTON FACILITY EFFECTIVE MAY 1, 2002 RADIOACTIVE
WASTE DISPOSAL RATES

B. DISPOSAL RATES
1. Volume: $37.90 per cubic foot
2. Shipment: $6,009 per manifested shipment
3. Container: $2,060 per container on each manifest.
4 Exposure:
Block No. Dose Rate at Container Surface Charge per Container
1 Less than or equal to 200 mR/h $ 130
2 Greater than 200 mR/h but less than or equal to 1,000 mR/h 9,240
3 Greater than 1,000 mR/h but less than or equal to 10,000 mR/h 36,800
4 Greater than 10,000 mR/h but less than or equal to 100,000 mR/h 55,300
5 Greater than 100,000 mR/h 928,000

EXTRAORDINARY VOLUMES
Waste shipments qualifying as an “extraordinary volume” under RCW 81.108.020(3) are charged a rate equal to 51.5% of the volume disposal rate.

NUCLEAR DECOMMISSIONING WASTE
The volume disposal rate applicable to waste from the decommissioning of nuclear generating units shall be 80% of those set forth above; provided,
however, that such waste must satisfy the quantity requirements for “extraordinary volume” under RCW 81.108.020(3).

SCHEDULE B
Surcharges and Other Special Charges
Fifth Revision

ENGINEERED CONCRETE BARRIERS
72" x 8' barrier $7,422.00 each
84" x 8' barrier $8,938.00 each

SURCHARGE FOR HEAVY OBJECTS

The Company shall collect its actual labor and equipment costs incurred, plus a margin thereon of 25%, in handling and disposing of objects or
packages weighing more than seventeen thousand five hundred (17,500) pounds.

SCHEDULE C
Tax and Fee Rider
Twelfth Revision

The rates and charges set forth in Schedules A and B shall be increased by the amount of any fee, surcharge or tax assessed on a volume or gross
revenue basis against or collected by US Ecology, as listed below:

Perpetual Care and Maintenance Fees . ............ $1.75 per cubic foot
Business & Occupation Tax . .................... 3.3% of rates and charges
Site Surveillance Fee ... ... .o L $6.00 per cubic foot
Surcharge (RCW 43.200.233) .........ccvvuvnn.. $6.50 per cubic foot
Commission Regulatory Fee . .................... 0.5% of rates and charges
-end-
Page 2 of 2
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Exhibit A.2

Approved by S.C. Budgef and Conirof Boord
Pursvant fo 48-46-40(A4)(2), S.C.C.

Uniform Schedule of Maximum Disposal Rates
for Atlantic Compact Regional Waste

EFFECTIVE JULY 1, 2002

1. BASE DISPOSAL CHARGES (not including surcharges)
A. Standard and Special-Nuclear-Material Waste:
a.) Weight — Density Range Rate
i.) Equal to or greater than 120 bs./ft> $ 4.40 per pound
ii.) Equalato or greater than 75 ibs./ft> and less than 120 $ 4.84 per pound
Ibs./ft

iii.) Equal to or greater than 60 Ibs./ft® and less than 75 bs./it®  § 5.94 per pound
iv.) Equal to or greater than 45 Ibs./ft®> and less than 60 Ibs./ft®  $ 7.70 per pound

v.) Less than 45 Ibs./t> $ 7.70 per pound
times the ratio of 45 Ibs./t®
divided by package density

b.1) Millicurie charge, or $ .33 per millicurie

b.2) Millicurie charge $ .66 per millicurie
for radionuclides with

greater than 5-year half lives

Note: Option b.1 will apply unless generator specifically elects option
b.2 for all of its shipments at the beginning of a fiscal year.

B. Biological Waste $ 1.00 per pound
in addition to above

rates

NOTE 1: MAXIMUM MILLICURIE CHARGE IS $132,020.00 PER SHIPMENT.

NOTE 2: THE MINIMUM CHARGE PER SHIPMENT, EXCLUDING SURCHARGES AND SPECIFIC OTHER CHARGES, Is $1,000.00.

2. EXTENDED-CARE FUND Included in Rates

3. SITE STABILIZATION AND CLOSURE FUND Included in Rates

-1-
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Exhibit A.2 (Continued)

Approved by S.C. Budgef ond Confrof Board
Pursvont 1o 48-46-40(A4)(2), S.C.C.

4. SURCHARGES
A. Dose Rate Surcharge

Dose Level Multiplier of Base Weight Rate
0 mR/bhr - 200 mR/hr 1.00
>200 mR/hr - 1 R/hr 1.08
>{1R/hr - 2R/hr 112
>2R/hr - 3R/hr 1.17
>3Rthr - 4R/hr 1.22
>4R/hr - 5R/hr 1.27
>5R/hr - 10R/hr 1.32
>10R/hr - 25R/hr 1.37
>25R/hr - 50R/hr 1.42
>50R/hr 1.48
B. Ilrradiated Hardware Charges (applicable only where shipment
requires shut-down of other disposal operations)
Per Shipment $50,008.00
C. Irradiated Cask-Handling Fee Included in item 4.B
D. Special Nuclear Material Surcharge $10.00 per gram
E. Atlantic Compact Commission administrative surcharge $4 per cubic foot

(Subject to change during year)
5. MISCELLANEOUS

A. Large components (e.g., steam generators, reactor pressure vessels, coolant pumps)

Disposal fees for large components (e.g., steam generators, reactor pressure vessels, reactor coolant
pumps) are based on the generally applicable rates, in their entirety, except that the weight and
volume used to determine density and weight related charges is calculated as follows:

1. For packages where the large component shell qualifies as the disposal vault per DHEC
regulations, weight and volume calculations are based on all sub-components and material contained
within the inside surface of the large component shell, including all internals and any stabilization
media injected by the shipper, but excluding the shell itself and all incidental external attachments
required for shipping and handling; and

2. For packages with a separate shipping container that qualifies as the disposal vault per DHEC
regulations, weight and volume calculations are based on the large component, all sub-components
and material contained within the inside surface of the shipping container, including any stabilization
media injected by the shipper (including that between the large component and the shipping

container), but excluding the shipping container itself and all incidental external attachments required
for shipping and handling.

B. Transport vehicles with additional shielding features may be subject to an additional handling fee
which will be provided upon request.

C. Decontamination services, if required: $150 per man hour, plus supplies at current CNS rate.

_2.
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Exhibit A.2 (Continued)

Approved by S.C. Budgef ond Confrof Board
Pursvont fo 48-46-40(A4)(2). S.C.C.

D. Customers may be charged for all special services as described in the Barnwell Site Disposal
Criteria.

E. Terms of payment are net 30 days upon presentation of invoices. A per-month service charge of one
and one-half percent (1%2%) shall be levied on accounts not paid within thirty (30) days.

F. Company purchase orders or a written letter of authorization in form and substance acceptable to
CNS shall be received before receipt of radioactive waste material at the Barnwell Disposal Site and

shall refer to CNS Radioactive Material License, the Barnwell Site Disposal Criteria and subsequent
changes thereto.

G. All shipments shall receive a CNS shipment identification number and conform to the Prior
Notification Plan.

H. All radioactive waste shall be packaged in accordance with Department of Transportation and Nuclear
Regulatory Commission Regulations in Title 49 and Title 10 of the Code of Federa! Regulations,

Chem-Nuclear Systems, L.L.Cs South Carolina Radioactive Material Licenses, Chem-Nuclear
Systems, L.L.C.'s Barnwell Site Disposal Criteria, and amendments thereto.

NUREG-1307, Rev. 10 A.8



Appendix A
Exhibit A.3

Approved by 3. C. Budgef and Conrof Board
Pursvant fo 48-46-40(A)(6). S.C.C.

Disposal Rate Schedule
for non-Atlantic Compact Waste

EFFECTIVE JULY 1, 2001 THROUGH JUNE 30, 2003

1. BASE DISPOSAL CHARGES (not including surcharges)
A. Standard and Special-Nuclear-Material Waste:
a.) Weight — Density Range Rate
i.) Equal to or greater than 120 Ibs./ft> $ 4.59 per pound
i) Equalsto or greater than 75 1bs./t® and less than 120 $ 5.05 per pound
bs./ft

ili.) Equal to or greater than 60 Ibs./it® and less than 75 Ibs./it®  $ 6.20 per pound
iv.) Equal to or greater than 45 Ibs./ft> and less than 60 Ibs./ft°  § 8.04 per pound

v.) Less than 45 Ibs./ft® $ 8.04 per pound
times the ratio of 45 lbs./f
divided by package density

b.) Millicurie charge $ .38  per millicurie
B. Biological Waste $ 1.04 per pound
in addition to above
rates

NOTE 1. MAXIMUM MILLICURIE CHARGE IS $137,808.00 PER SHIPMENT.

NOTE 2: THE MINIMUM CHARGE PER SHIPMENT, EXCLUDING SURCHARGES AND SPECIFIC OTHER CHARGES, IS $1,000.00.

2. EXTENDED-CARE FUND Included in Rates

3. SITE STABILIZATION AND CLOSURE FUND Included in Rates
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Exhibit A.3 (Continued)

Approved by S.C. Budgel ond Confro/ Boord
Pursvant fo £8-46-40(4)(8). S.C.C.

4. SURCHARGES
A. Dose Rate Surcharge

Dose Level Multiplier of Base Weight Rate
O mR/Mhr - 200 mR/hr 1.00
>200 mR/hr - 1 R/hr 1.08
>1R/hr - 2R/hr 1.12
>2R/hr - 3R/hr 1.17
>3R/hr - 4R/hr 1.22
>4R/hr - 5R/hr 1.27
>5R/hr - 10R/hr 1.32
>10R/hr - 25R/hr 1.37
>25R/hr - 50R/hr 1.42
>50R/hr 1.48
B. Irradiated Hardware Charges (applicable only where shipment
requires shut-down of other disposal operations)
Per Shipment $52,200.00
C. Irradiated Cask-Handling Fee Included in ltem 4.B
D. Special Nuclear Material Surcharge $10.44 per gram
E. Atlantic Compact Commission administrative surcharge $4 per cubic foot

(Subject to change during year)
5. MISCELLANEOUS

A. Large components (e.g., steam generators, reactor pressure vessels, coolant pumps)

Disposal fees for large components (e.g., steam generators, reactor pressure vessels, reactor coolant
pumps) will be based on the generally applicable rates, in their entirety, except that the weight and
volume used to determine density and weight related charges is calculated as follows:

1. For packages where the large component shell qualifies as the disposal vault per DHEC
regulations, weight and volume calculations are based on all sub-components and material contained
within the inside surface of the large component shell, including all internals and any stabilization
media injected by the shipper, but excluding the shell itself and all incidental external attachments
required for shipping and handling; and

2. For packages with a separate shipping container that qualifies as the disposal vault per DHEC
regulations, weight and volume calculations are based on the large component, all sub-components
and material contained within the inside surface of the shipping container, including any stabilization
media injected by the shipper (inciuding that between the large component and the shipping

container), but excluding the shipping container itself and all incidental external attachments required
for shipping and handling.

B. Transport vehicles with additional shielding features may be subject to an additional handling fee
which will be provided upon request.

-2

NUREG-1307, Rev. 10 A.10



Appendix A
EXHIBIT A.3 ( Continued)

Approved by S.C. Budgerl ond Confro/ Boord
Pursvant fo 48-46-40(A4)(8). S.C.C.

Decontamination services, if required: $150 per man hour, plus supplies at current CNS rate.

Customers may be charged for all special services as described in the Barnwell Site Disposal
Criteria.

Terms of payment are net 30 days upon presentation of invoices. A per-month service charge of one
and one-half percent (1%2%) shall be levied on accounts not paid within thirty (30) days.

Company purchase orders or a written letter of authorization in form and substance acceptable to
CNS shall be received before receipt of radioactive waste material at the Barnwell Disposal Site and
shall refer to CNS Radioactive Material License, the Barnwell Site Disposal Criteria and subsequent
changes thereto.

All shipments shall receive a CNS shipment identification number and conform toc the Prior
Notification Plan.

All radioactive waste shall be packaged in accordance with Department of Transportation and Nuclear
Regulatory Commission Regulations in Title 49 and Title 10 of the Code of Federal Regulations,
Chem-Nuclear Systems, L.L.C.’s South Carolina Radioactive Material Licenses, Chem-Nuclear
Systems, L.L.C.’s Barnwell Site Disposal Criteria, and amendments thereto.
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Appendix B

Calculation of LLW Burial/Disposition Cost Estimation Factors

The calculations necessary to determine the costs for
burial/disposition of the radioactive wastes postulated to
result from decommissioning the reference PWR and the
reference BWR are performed using detailed spreadsheets.
The spreadsheets evaluate the burial/disposition costs for
each of the items originally costed in the PWR and BWR
decommissioning studies and in the updated costs present-
ed in Addendums 4 and 3 (Refs. 1, 2), respectively, to
those reports. Those costs are based on the burial price
schedule for U.S. Ecology's Washington Nuclear Center,
located on the Hanford Site near Richland, Washington.

The B, values reported in this document reflect the results
for cost changes and waste burial/disposition at different
sites normalized to the 1986 burial costs for the Washing-
ton low-level waste (LLW) disposal site. All the calcula-
tions are based on the same inventory of radioactive wastes
as was postulated in the 1986 and 1978-80 analyses.
Starting in 1988, the inventories also included post-TMI-2
contributions from the reference PWR and the reference
BWR (Refs. 1, 2).

B.1 Washington LLW Disposal Site

The LLW disposal site located in Washington was used to
develop the original decommissioning cost estimates for
the reference PWR and the reference BWR. These esti-
mates are the basis for the minimum decommissioning
fund reguirement specified in 10 CFR 50.75(c), which is
in 1986 dollars. Thus, asshownin Table 2.1, B, = 1.0/1.0
(for PWR/BWR) for 1986. For the year 2002, B, =
3.634/14.549. These B, values reflect the adjustment in
waste burial costs at the Washington LLW disposal site
since 1986. B, values are summarized in Table 2.1.

The year 2002 waste burial costs were developed using the
rate schedule provided in Exhibit A.1. The spreadsheet

calculations, which are too voluminous to present here, are
summarized in Table B.1. Tables B.2 through B.6 provide

B.1

summaries of the waste burial costs at the Washington
LLW disposal site for 2000, 1998, 1997, 1996, and 1995,
respectively. These estimates were originally reported in
previous issues of NUREG-1307.

B.2 South Carolina LLW Disposal Site

The year 2002 waste burial costs for the South Carolina
LLW disposal site were developed using the rate schedules
provided in Exhibits A.2 and A.3. The spreadsheet calcu-
lations, which are too voluminous to present here, are
summarized in Table B.7 for Atlantic Compact reactors
and Table B.8 for non-Atlantic Compact reactors. For the
year 2002, B, = 17.922/15.988 for the South Carolina
disposal site from Atlantic Compact reactors and B, =
18.732/16.705 from non-Atlantic Compact reactors. These
B, values reflect the year 2002 burial cost estimates for the
South Carolina LLW disposal site normalized to the 1986
Washington LLW disposal site burial costs. B, values are
summarized in Table 2.1.

Tables B.9 through B.14 provide summaries of the waste
burial costs at the South Carolina LLW disposal site for
2000, 1998, 1997, 1996, and 1995, respectively. These
estimates were originally reported in previous issues of
NUREG-1307.

B.3 LLW Disposition by Waste
Vendors

The year 2002 waste disposition costs for activated/
contaminated concrete, contaminated metal, and dry active
waste (DAW) by waste vendors were developed using the
unit prices discussed in Section A.3.

The year 2002 waste buria costs for activated metal and
liquid radioactive waste at the Washington and South
Carolina LLW disposal sites were developed using the rate
schedules provided in Exhibits A.1, A.2,and A.3. The

NUREG-1307, Rev. 10



Appendix B

spreadsheet calculations, which are too voluminous to
present here, are summarized in Tables B.15 through
B.17. For the year 2002, B, = 5.748/15.571 for the Wash-
ington LLW disposal site and B, = 9.273/8.626 for the
South Carolina disposal site from Atlantic Compact reac-
tors and B, = 9.467/8.860 from non-Atlantic Compact
reactors. These B, values reflect the year 2002 waste
vendors disposition cost estimates for both the Washington
and South Carolina LLW disposal sites normalized to the
1986 Washington LLW disposal site burial costs. B,
values are summarized in Table 2.1.

Tables B.18 through B.22 provide summaries of the waste
burial/disposition costs at the Washington and South
Carolina LLW disposal sites for 2000 and 1998. No esti-
mates are provided for LLW disposition by waste vendors
prior to 1998 since this was the first year that this disposi-
tion alternative was included in NUREG-1307.

NUREG-1307, Rev. 10
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B.4 Other

As other low-level radioactive waste buria sites come into
service in the various interstate compacts, values for B,
will be calculated using the price schedules for each of
those sites and will be incorporated into subsequent issues
of thisreport. Those materials whose activity concentra-
tions exceed the limits for Class C LLW are identified by
footnote as greater-than-Class C (GTCC) material. Be-
cause the analyses in this report postulate placing this
material in a LLW disposal facility, the disposal costs for
this material may be significantly overestimated compared
with high-density packaging and geologic repository dis-
posal. It may also be feasible to store GTCC waste in
independent spent fuel storage installations (1SFSIs) or
other interim storage facilities, as permitted by 10 CFR 72.
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Appendix C

Bureau of Labor Satistics on the Inter net

For use in the adjustment formula in Chapter 3, the labor
indexes for December 2001 and the producer price indexes
for the last quarter of calendar year 2001 were obtained
from the Bureau of Labor Satistics (BLS) data on the
Internet.

C1

These dates were chosen to agree with the effective dates
of the waste burial rate schedules. Instructions for access-
ing and abtaining the specific indexes used in this report
follow below.
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Appendix C

Bureau of Labor Satistics Internet Data Page
To obtain reports of producer price indexes and labor indexes, proceed as follows:
1. Enter the URL: http://www.bls.gov/data/

2. Click ontheitem labeled Series Report.

3. Inthe box labeled Enter seriesid(s) below, type in the following six seriesids, one id per line:

Series ID Producer Price Indexes
wpu0543 (Industrial electric power -- used in calculation of P,, per Section 3.2)
wpu0573 (Light fuel oils— used in calculation of F, per Section 3.2)
Labor Indexes (Used in the calculation of L,, per Section 3.1)
ecul3102i (Total compensation, private industry, Northeast region)
ecul3202i (Total compensation, private industry, South region)
ecul3302i (Total compensation, private industry, Midwest region)
ecul3402i (Total compensation, private industry, West region)

4. Inthe box labeled Year(s) to report for, select the years you want.

5. Click on the button labeled Retrieve Data and the six tables of data you requested will be displayed.
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